PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 08-262902 
(43)Date of publication of application : 11.10.1996 



(SDIntCI. 


G03G 15/20 
C25D 1/02 
0250 1/20 




(21}Application number : 07-064131 


(71)Applicant : 


NAU GHEMiKK 






GOU SHOJI KK 


(22)Date of filing : 23.03.1 995 


(72)Inventor : 


KANESHIRO YOSHIO 






HIRUMA YOSHIMASA 


(54) PRODUCTION OF THIN PIPE FOR FIXING ROLLER 



(57)Abstract 

PURPOSE: To provide a process for production of a thin pipe for a fixing roller capable of making rising time much 
shorter than that for the conventional fixing rollers when the pipe is used as a fixing roller of a printer. 
CONSTITUTION: This process for producing the thin pipe includes a stage for forming a ground surface plating 
layer on the outer peripheral surface of a long-sized material of a matrix, a stage for forming a thin metallic layer 
by building up a prescribed metal on the ground surface plating layer by an electroforming method, a stage for 
forming a resin layer on the thin metallic layer by subjecting the layer to resin coating and a stage for detaching 
and removing the long-sized material of the matrix. The method of using an Al pipe as the long-sized material of 
the matrix, subjecting the outer peripheral surface of the Al pipe to a zincate treatment and forming an electroless 
Ni plating layer thereon, then forming a Cu layer by an electroforming method on the electroless Ni plating layer, 
forming a fluororesin layer by an electrostatic coating method or baking method on the Cu layer and dissolving 
away the Al pipe with a hot caustic soda soln. is more particularly adequate. 
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* NOTICES * 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which carries out the padding of the predetermined metal with electroforming, and forms a 
metal thin layer on the process; aforementioned substrate plating layer which forms a substrate plating layer in the 
peripheral face of matrix long-picture material; the manufacture approach of the light-gage pipe for fixing rollers 
characterized by to have process; which ^^p^p^s and removes process; which performs resin paint and forms a resin 
layer on said metal thin layer, and said matrix long^picture material. 

[Claim 2] The manufacture approach of the light-gage pipe for fixing rollers of claim 1 which carries out dissolution 
removal of said aluminum pipe with a heat caustic~alkali-of-sodium solution after forming a radio solution nickel 
plating layer, using aluminum pipe as said matrix long picture material after performing zincate processing to the 
peripheral face of the aluminum pipe, forming Cu layer with electroforming subsequently to said non-electrolyzed 
nickel plating layer top and forming a fluororesin layer by electrostatic spray painting or the burning method on said 
Cu layer. 

[Claim 3] process; which forms a substrate plating layer in the inner skin of matrix long-picture material — process; 
which carries out the padding of the predetermined metal with electroforming, and forms a metal thin layer on said 
substrate plating layer — process; which ****s and removes said matrix long-picture material, and obtains a light- 
gage pipe — the manufacture approach of the light-gage pipe for fixing rollers characterized by to have process; 
which inserts a base material in the centrum of said light-gage pipe, performs resin paint to the peripheral face of a 
light-gage pipe, and forms a resin layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001]*;- 

[Industrial Application] This invention relates to the approach of using for the fixing roller of the fixing roller division 
laser beam printer built into the toner fixing assembly of various kinds of electronic printers, and manufacturing said 
light-gage roller with electroforming in more detail about the manufacture approach of an effective light-gage pipe. 
[0002] 

[Description of the Prior Art] In the case of various kinds of electronic printers, by the fixing i-oller arranged at the 
downstream, thermocompression bonding of the tori^r printed on the print sheet on the photo conductor drum is 
carried out at the temperature of nearly 170 degrees C, and the print sheet concerned is fixed to it.* The fixing roller 
used from the former arranges a halogen lamp as a heat source in the axial center section of the pipe with which 
coating of a fluororesin like polytetrafluoroethylene (PTFE) is usually carried out to the peripheral face of aluminum 
pipe whose thickness is about 1.6mm the thickness of about 20-25 micrometers, and has structure which sealed the 
both ends of a pipe by the flange. 

[0003] In this case, the metallic pipe is manufactured in general as follows. First, the method of fabricating a 
predeterrnined metal by the extrusion method to the pipe of request thickness, and performing cutting and polish 
prpcessihg after that is in use. Moreover, foil producing of the foil of a predetermined metal is carried out by the 
ro II ingr out method,' and after rounding off the foil in the shape of a pipe and welding both sides, thei^e is also a 
method^ofgnnding the welding part and forming a smooth peripheral f 

[0004] At the time of printing, it is fixed to the toner, on a print sheet by supplying the radiant heat from a habgen 
lamp anci heating the peripheral surface of a roller to predeterniined temperature. The coating layer of the 
fluororesin forrned in the outermost layer raises the mold-release characteristic of the toner on a print sheet, and a 
roller, and serves to prevent that a toner adheres to a roller side. ' 
[0005] ■ ' 

[Problem(s) to be Solved by the Invention]' By the way, if it carries out from a user side in the case of an electronic 
printer, the fixing roller described above while carrying out switch-on for printing is heated by predetermined 
temperature, and, as for a printer, it is desirable to start printing actuation immediately. However, since the pipe 
metal (the above-mentioned example aluminum) which constitutes a roller has predeterrnined heat capacity in the 
case 'of the conventional fixing roller, after going through a certain'time amount from the time of the heating 
initiation, by the halogen lamp, it becomes predetermined temperature required for toner fixing for the first time. 
That' is, a **** top will exist [ **** riser time amount ] in before ** in actuation predetermined in a fixing roller. 
Although this JWe** riser time amount changes also with the thermal conductivity and thickness of the pipe metal to 
be used, it is the time amount for about 1 minute in general. 

[0006] Therefore, from the former, even if it is waiting, the power of a predetermined value is supplied to a fixing 
roller, and the measures of always keeping a fixing roller warm are taken. However, such treatment is consuming 
power unrelated to printing activation also in the standby time which is long time amount more overwhelmingly than 
the time amount which is performing printing, and is not desirable for a printer. 

[0007] Even if especially the power consumption of the personal computer which has been connected to it in the 
case of a laser beam printer is about 1W, the power consumption of the fixing roller of a standby condition becomes 
aboyt 800W, and the great portion of power consumption will be wasted regardlesis of direct printing activation. A 
certain extent is solvable by the above-mentioned problem which the conventional fixing roller has carrying out the 
thinning of the thickness of the metallic pipe which constitutes a roller as much as possible, and using the ingredient 
with' large thermial conductivity as a pipe metal. 

[0008] However, in the manufacture approach which this mcftallic pipe described above, even when thickness of a 
foil cannot be made thinner than 500 micrometers by the rolling-out method when there is a limitation in the 
thickness of the obtained pipe, for example, it manufactures from a foil, and manufacturing by the extrusion method, 
that thickness is difficult to make it thinner than 400 micrometers. Therefore, even if it carries out the thinning of 
the thickness in the obtained pipe, it is difficult to have the heat capacity corresponding to marginal thickness 
unescapable, and to shorten **** riser time amount even to second order. Therefore, by the manufacture approach 

pipe, by carrying out the thinning of the thickness as much as possible, heat capacity is made 
still smaller and the power consumption in a standby condition has not met the expectation by the side of the user 
who is unnecessary and demands the **** riser time amount of order several seconds. 

[0009] This invention solves the above-mentioned problem in the conventional fixing roller, can carry out the 
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thinning of the thickness of the metallic pipe used for a roller more nearly further than the conventional threshold 
value, and has it the heat capacity of a metallic pipe becomes still smaller compared with the former and the **** 
riser time amount at the time of printing activation aims at offer of the manufacture approach of the light-gage pipe 
for fixing roller* which enables manufecture of the fixing roller which is several seconds - 10 seconds. 

[0010] ^. . . ^. Tu 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets to this invention, l he 
process which forms a substrate plating layer in the peripheral face of matrix long picture material (henceforth the 
1st process); on said substrate plating layer The process which carries out the padding of the predetennined metal 
with electroforming. and forms a metal thin layer (henceforth the 2nd process): The process which performs resin 
paint and forms a resin layer on said metal thin layer The process which ****s and removes; and said matrix long 
picture material (It is hereafter called the 3rd process) The manufacture approach of the light-gage pipe fo"- f''<'"e 
rollers characterized by having; (It is hereafter called the 4th process) The process which (it is hereafter called the 
1st approach) is offered, and forms a substrate plating layer in the inner skin of matrix long picture material; on said 
substrate plating layer The process which ****s and removes the process; aforementioned matnx long P'cture 
material which carries out the padding of the predetermined metal with electroforming. and forms a metal thin layer, 
and obtains a light-gage pipe; A base material is inserted in the centrum of said light-gage pipe. The manufacture 
approach (henceforth the 2nd approach) of the light-gage pipe for fixing rollers characterized by having process; 
which performs resin paint to the peripheral face of a light-gage pipe, and forms a resin layer is offered. 
[001 1] Also in any of the 1 st approach of this invention, and the 2nd approach, the metallic pipe which makes the 
important section of a fixing roller is manufactured with electroforming. In the case of the 1st approach, said metallic 
pipe is formed in the outside of matrix long picture material, and when it is the 2nd approach, a metallic pipe is 
formed inside a matrix pipe. First, the 1 st approach is explained to a detail. . ■ xu 

[0012] At the 1st process, matrix long picture material is prepared and a substrate plating layer is formed in the 
peripheral face. If it can **** and remove from the light-gage pipe formed with electroforming on this matrix long 
picture material at the 4th process at which that outer diameter spreads and mentions later a bore of a light gage 
pipe, abbreviation, etc. which are made into the purpose as matrix long picture material to be used, you may be 
anything and a bar or a pipe will be used. u ^.u 

[0013] For example, the pipe and bar of resin like the pipe of a metal like the pipe made from aluminum, a bar. the 
pipe made from stainless steel and a bar, and the pipe made from Cu and a bar. or the product made from an alloy, 
the pipe of bar, ABS plastics, a bar, and the pipe of silicone rubber and a ban a glass pipe. bar. low material, etc. can 
be used again. A substrate plating layer is formed in the peripheral face of this matrix long picture matenal. As a 
substrate plating layer, after forming an insulator layer in a front face with the thin film of the silver formed by the 
**** method in ordinary use. and a chromic acid anodizing process, synthesizer TAIZA processing and activator 
processing can be performed there, and Cu layer and nickel layer which were formed there with nonelectrolytic 
plating can be raised, for example. Moreover, when long material is a product made fi-om aluminum, with the 
application of the zincate method, aluminum can be permuted by Zn. and nickel layer formed with nonelectrolytic 

plating can be raised after that. x- j i * u-i^ 

[0014] In case this substrate plating layer ****s and removes long material at the 4th process mentioned later while 
giving conductivity to that peripheral face when long material is an electrical machinery insulating material like resm 
or glass, it functions as a protective layer of the metallic pipe currently formed on it The thickness of this substo-ate 
plating layer should just usually be about 1 micrometer. The 2nd process is a process which carries out the padding 
of the metal predetermined with electroforming, and forms a metal thin layer on the substrate plating layer formed 

at the 1 st process. i •* » 

[001 5] It is desirable that it is a metal with large thermal conductivity as a metal to be used, for example, it can 
raise Cu. nickel, Ag, Au. an Au-Ag alloy, an Au-Cu alloy, etc. The metal thin layer at this time can be made into the 
thickness of ariiitration the conditions at the time of electrocasting. and by especially selecting electrocastmg time 

amount suitably. •* i, ♦ w ♦ 

[0016] Since **** riser time amount as a fixing roller can be shortened the more the more it makes tnat neax 
capacity small when it is considered that the metal thin layer formed becomes the metallic pipe of a fixing roller, the 
thickness of this metal thin layer is so suitable that it will be made thin if it is made thin. However, since it will also 
be considered that that mechanical strength is low torn at the time of actuation when it assembles as a fixing roller 
if it is made extremely thin, about 20-300 micrxjmeters of thickness of this metal thin layer are preferably controlled 

by about 30-150 micrometers. ^ , ^. . , r j * 

[0017] The 3rd process is a process for forming a resin layer in the peripheral face of the metal thin layer formed at 
the 2nd process, and giving the mold-release characteristic of the toner at the time of the actuation as a fixing 
roller Although not exceptionally limited as an ingredient which constitutes a resin layer, a fluororesin like the 
mixture of polytetrafluoroethylene (PTFE). poly tetrafluoro alkyl vinyl ether, and a PTFE and a metal alkoxide and 
silicone system resin like diorganopolysiloxane and the ORGANO hydro gene poiysiloxane can be raised as a suitable 
thing considering a mold-release characteristic being good. u u- u 

[001 8] It may be baked and formed after putting fluororesin powder on the peripheral face of the member which 
could pull up it after the member obtained by the dispersion of the above-mentioned fluororesin powder at the 2nd 
process, for example was immersed about formation of this resin layer, could carry out by the approach of baking 
the fluororesin powder in the dispersion adhering to a fi-ont face, and was obtained by electrostatic spray painting in 
ordinary use at the 2nd process. 
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[0019] The 4th process is a process which obtains the light-gage pipe which has the structure in which ***>^ed and 
removed matrix long picture materia! and the substrate plating layer, the metal thin film, and the resin layer carried 
out the laminating- in this sequence. As the approach of desorption and removal of this matrix long picture object, 
various kinds of approaches by relation with the quality of the material of that matrix long picture object are 
employable. For example, what is necessary is just to immerse the member obtained at the Srd process in a heat 
alkali solution like for example, a heat caustic-alkali-of-sodium solution, when matrix long picture material consists 
of aluminum material. 

[0020] Since aluminum is an amphoteric element, it dissolves in an alkali solution and it is removed. Since that inner 
skin is covered with a substrate plating layer and the peripheral face is covered with the resin layer, when, as for the 
metal thiri. layer formed with electroforming at this time, both [ these ] layers function as a barrier, the dissolution of 
a metal thin layer is prevented. Moreover, when matrix long picture material consists of resin, after carrying out 
dissolution removal using the solvent which dissolves the resin concerned and covering with an oxidation-resistant 
ingredient the periphery of the member obtained at the Srd process, pyrolysis removal of the resin concerned may 
be carried out in an oxidizing atmosphere. Also then, the substrate plating layer and resin layer which are located in 
the inner skin and the peripheral face of a metal thin layer, respectively function as a barrier, and prevent oxidation 
of a metal thin layer. 

[0021] Furthermore, when the glass concerned can be damaged and removed when matrix long picture material 
consists of glass, and matrix long picture material consists of low material, melting removal of the low material 
concerned can be carried out by heating the whole to the temperature more than the melting point of low material. 
Thus, the light-gage pipe which has the metal thin layer of the predetermined thickness by which the peripheral face 
was covered' with the resin layer is obtained. Therefore, a fixing roller can be assembled as it is by arranging a 
halogen lamp in the axial center section of this light-gage pipe, and fitting a flange into opening of both ends. 
[0022] Next, the 2nd approach is explained. In the case of this approach, the pipe which consists of the various 
quality of the materials which were described above as matrix long picture material is prepared. And a metal thin 
layer-is. formed in the inner skin. By this approach, sequential formation of a substrate plating layer and the metal 
thin layer is carried out by applying the 1st 1st process and 2nd process in an approach to the inner skin of a matrix 
pipe in this sequence. 

[0023] And next it is desorbed from a substrate plating layer from a matrix pipe. As the approach of the desorption 
at this time, the approach explained by the 1 st approach is applicable. Moreover, since coefficient of thermal 
expansion is larger than a metallic material [ like a substrate plating layer metallurgy group thin layer ] whose 
direction of these ingredients is when the matrix pipe consists of resin, glass, low material, etc., it can be desorbed 
from a matrix pipe only by heating the whole. It is because the interface of a matrix pipe and a substrate plating 
layer exfoliates and the bore of a matrix pipe becomes large with the thermal stress generated based on the 
coefficient-of-thermal-expansion difference. 

[0024] A resin layer is formed by the same approach with having described above to the peripheral face, supporting 

a light-gage pipe by the bar, after Inserting the bar which abbreviation's is in the bore of the pipe concerned by 

carrying out at the centrum of a pipe, and has an outer diameter, since the waist is weakly buckled if the light-gage 

pipe obtained by being desorbed from a matrix pipe remains as it is. And the light-gage pipe finally made into the 

purpose by drawing out a bar is obtained. 

[0025] 

[Example] 

an example 1 — the 1st following approach was performed, aluminum pipe with the outer diameter of 20mm, a die 
length [ of 450mm ]. and a thickness of 1.6mm was prepared, both-ends opening of a pipe — a cover — carrying 
out — this aluminum pipe — skein with a temperature of 50 degrees C — clean — #203 (a trade name — ) Are 
immersed in the product made from Coal chemical product Performance for 5 minutes, and perform neutral cleaning, 
it is immersed in a caustic-alkali-of-sodium water solution for 1 minute 10% with a temperature of 50 degrees C. 
and activation is performed. Furthermore, after bieing immersed in the nitric-acid water solution for 3-5 seconds 
50%, zincate processing was performed using super zincate SZ (a trade name, product made from Japanization 
Study Equipments). 

[0026] Subsequently, this aluminum pipe was immersed in the TOPPUNI colon VS with a temperature of 80 degrees 
C (a trade name, made in Okuno Drug industry) for 3 minutes, and non-electrolyzed nickel plating layer with a 
thickness of 1 .0 micrometers was formed in the peripheral face as a substrate plating layer. Obtained aluminum pipe 
is immersed in the bottom of constant temperature at PIROZORU 2X (the trade name of a copper pyrophosphate 
plating bath, product made from Kamimura Industry), and it is 3 A/dm2. Electrocasting processing for about 83 
minutes was performed with current density. It checked that Cu layer with a thickness of 50 micrometers was 
formed on a substrate plating layer. 

[0027] The processing member was taken out after electrocasting termination and it was set in electrostatic- 
coating equipment, after painting PTFE powder electrostaticaly to the peripheral face, it baked at the temperature 
of 300-400 degrees C. and the PTFE layer whose thickness is about 20 micrometers was formed. Subsequently, 
after cutting the both ends of a member and making it a pipe with a die length of 330mm, the pipe was immersed for 
about 4 hours into 1 0% caustic-alkali-of-sodium water solution with which temperature was managed by 30-40 
degrees C. Inside aluminum pipe was dissolved and removed and the light-gage pipe whose thickness a bore is about 
70 micrometers in 20mm was obtained. 

[0028] By the same approach, six light-gage pipes of the same dimension were manufactured. And after having 
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applied the heat resistant paint (trade name, setting also ** 8000) to the inside of ^^^^ ^^^^^^ ^^2luru 
Se temperature of 300-400 degrees C and performing black paint the halogen lamp of 440W was held, the a'"""'"""" 
t nSTsTsTed uT^both-ends opening of a pipe by EN-41 10 (the trade name of epoxy res.n adhesn/e. Hrtach. 
Chemical Co.. Ltd. make), and the fixing roller was assembled. 

[0029] When time amount after carrying out switch-on of the halogen lamp about these fixing rollers until skin 
Zperrture beTomTs 170 degrees C was measured about f^.e points of a fi^nt face, rt was 3 seconds on the 
I3ge and tSe dTspersion was **1 second. In addition, it included in the laser beam ^""'^ ^^^^^ 
srx S rSlle^. and **** riser time amount until printing activation is attained was measured. **** nser time 

[oT3"o]Vre\taCle?2nJ approach was performed as follows, aluminum pipe with the outer diameter of 30mm. a die 
S Uf 450mm ], and a tS^ckness of 1 6mm was prepared. After covering the periphera face oft^.s aluminum 
Sofwith Turco 59801A (a trade name, product made from Chemically-modified Opportun.^ Business affairs) 
S^iI^rTl d JanTng. a^^^^^ processing and non-electrolyzed nickel plating were performed one by one like the 

mSSfsll°e?u7nt^^^^^^^ non-electrolyzed nickel plating layer, if it removed having set up electrocasting time 
1' t in l eTm'^S;:. electn,casting%rocessing was performed on the same '^--^^^l^j:^^^^^^ 
layer with a thickness of 100 micrometers was formed. After sealing the centrum of the pipe after processing, tne 
wiiofe waslmmersed in the same caustic-alkali-o1-sodium water solution as the case of an example 1. and 
dissolution removal of the aluminum pipe located outside was carried out. 

K] Subsequently, the seal condition was dispelled, the stainless steel rod with an outer f -"ff^ .^S'T"^^^^^^^ 
■ t A- lhl ^»nt«.m and the PTFE laver with a thickness of about 20 micrometers was formed on the substrate 
Sgla^efortt^Tm^ton^^^ 1- When she fixing rollers were assembled in the same procedure 

as an example 1 and the **** riser time amount was measured, it was 5 **1 second. 

meet of the Invention] Since the thickness of the light-gage pipe of this invention is about dozens of -"icrometers 
Ke al?ex"planatioi so that clearly, the heat capacity is small. When it ^^"-^ ^^Tra ^e'^^^ time of 
roller of a laser beam printer. **** riser time amount until it becomes predetermined temperature at the time OT 
Anting aoSion" about several seconds, and is very excellent compared with the conventional fixing roller. 



[Translation done.] 
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